Gold-nanorod enhances dielectric voltammetry detection of c-reactive protein: A predictive strategy for cardiac failure.
This paper primarily demonstrates the approach to enhance the sensing performance on antigen C-reactive protein (CRP) and anti-CRP antibody binding event. A nanogapped electrode structure with the gap of ~100 nm was modified by the anti-CRP antibody (Probe) to capture the available CRP. In order to increase the amount of antigen to be captured, a gold nanorod with 119 nm in length and 25 nm in width was integrated, to increase the surface area. A comparative study between the existence and non-existence of gold nanorod utilization was evaluated. Analysis of the sensing surface was well-supported by atomic force microscopy, scanning electron microscopy, 3D nano-profilometry, high-power microscopy and UV-Vis spectroscopy. The dielectric voltammetric analysis was carried out from 0 V to 2 V. The sensitivity was calculated based on 3σ and attained as low as 1 pM, which is tremendously low compared to real CRP concentration (119 nM) in human blood serum. The gold nanorod conjugation with antibody has enhanced the sensitivity to 100 folds (10 fM). The specificity of the CRP detection by the proposed strategy was anchored by ELISA and failure in the detection of human blood clotting factor IX by voltammetry. Despite, CRP antigen was further detected in human serum by spiking CRP to run-through the detection with the physiologically relevant samples.